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e General introduction

* Filter and What-If options
to build your scenario

e Usecases1 & 2
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W7 NetZero - ComprehensivefFuel Burn and Emissighs overview 2019-2050

Based on EUROCONTROL operational data & latestforecasts

Granularity
* Network-wide,
« State level
* FABs
* ANSPs and AUA/sectors
» Airports (TMA/LTO)

Explore:

» Historic & forecast emissions and fuel burn to 2050

* SAF pathways potential
* Fleetrenewal impact

* Zero emissions aircraft projections

Zone Filters

Leve Area
Network = ECAC

©  Network
State
FAB
ANSP & AUA

Airport

* ATM Operational efficiency scenarios analysis

Aviation’s Economics & CostImplications assessment
e Additional Environmental Cost: CORSIA, ETS, and SAF costs
» Total costs or average cost per flight

* Links to Environmental Management Systems

Emissions © Relative
SAF Fleet Renewal Electric Aircraft Hydrogen Aircraft
0. exhaust 0. net +5B.56 % 4141.2% +2830% +68.2% +0.05% +01% +754 % +18.2%
+41.48 % -60.36 % + 245.5% Op. Improv S0x WOx
+739 % 4178% -8016 % +550.1% -18.08 % +105.5%
0= (%)
2050
Fuel burn N of flights @) | Total - Environmental Cost
Fuel (Mt) Flights (M) oo
€14 056M
® Fossil
183 Mt Electric
® SAF 4178 GWh

a

1339 Mt ® Hydrogen
Flights 032 Mt
5.04 M

1‘
A 4
g ' EUROCONTROL

Cumulative Emissions 2019 - 2050

€0 (Mt)

C0: exhaust
1789.30 Mt

CO: net
117355 Mt 434.4%

=

Result per category Fleet Renewal

CO: (Mt)

® Fleet Renewal

/ 13.80 Mt

=

EUETS - Total -

2040 2050
€51161M €76 637TM
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EMISSIONS PRESENTED

Top grey line

* Emissions without reductions: growth of
traffic without a/c renewal, ops
improvements, SAF applied

The colored areas present the emission
reduction potential (based on inputs)

zero emission a/c Electric
zero emission a/c Hydrogen
a/c renewal

* Green: Airline and ATM Ops
improvements

e Blue: SAF

Emission reductionresults

* Based onthe orderas presented above

' EUROCONTROL

Project(s) Save online

Emissions © 4 Download Total v
Zone Filters What if
SAF Fleet Renewal Electric Aircraft Hydrogen Aircraft
Caii Al CO: exhaust CO: net 9938kt ¢ 25% 70.86 kt +17.8% 336kt +0.8% 3938kt +9.9%
i - - 1415 Aircraft 1656 Aircraft
Airport Brussels 397.06 kt 139.63 kt + 64.83% Op. Improv

4445 kt 4 11.2%

CO: (kt)

Please select your area of interest to determine
the filters.

Area focus
T | | _- @

* The remaining white area needs to be compensated by Market-Based Measures (see costs)
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N/)ﬂ NetZero — Emission £ %

EMISSIONS PRESENTED

Top grey line

* Emissions without reductions: growth of
traffic without a/c renewal, ops
improvements, SAF applied

The colored areas present the emission
reduction potential (based on inputs)

zero emission a/c Electric
zero emission a/c Hydrogen
a/c renewal

* Green: Airline and ATM Ops
improvements

e Blue: SAF

Emission reductionresults

* Based onthe orderas presented above

' EUROCONTROL

DFUiEL-'_{":.: Save online

Emissions @ # Download Tatal -
Zone Filters What if SAF Fleet Renewal Electric Aircraft Hydrogen Aircraft
Oy axhiatist 0= net T3B4 Kt 4 214% 6202kt 179% 2kt 40.9% 3250kt 49.4%
Level Airpart 1312 Aircraft 1367 Aircraft
" 345.70 kt 149.41kt +56.78% Op. Improv
Airport - Brussels w: i =

CO: (kt)

Please select your area of interest to determine
the filters.

=

* The remaining white area needs to be compensated by Market-Based Measures (see costs)
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EUROCONTROL

Zone Filters What if Zone Filters What if
. . . ECAC Reset filters ECAC Reset criterias
Filters & Dimensions
. @ Flight type - % Scenario = fz Operational Improvements ® =
» Flight type (DAIO)
* F“ght pha§eS: Climb,-CrUise, descent, Jepartures Arrivate interat o High For all selected flight phases
taxi-in, taxi-out, full flight Overfiight 2030 2040 2050
. SAF - 4 % 5 % 7 %
« Market segments: Regional, Low- .
cost, Long-haul, Business aviation & Flight phases :
SAF mandate
By 2030 By 2040 By 2050
S > G A 6 %| 34 %| 70 %
P i d . Taxi-out Climb Cruise Descent
rovide inputs to
- <7 Fleet i .
» Achieve in-sector CO, reductions Faxiin g Economic -
through efficiency gains Renewl
-6 ' ETS CO. Allowance Price
* Scale up SAF deploymentand © Market segment - Hocerate feesierie

Low Moderate High

inli o i Hydrogen Aircraft .
Mainline Regional veroe CORSIA CO: Allowance Price

S upport tec hnOIOgy trans ition to In operation in the starting year
C Iea ner ﬂ eets Business Aviation All-Cargo Other St yest . . Low Moderate High

2030 ®

0 777

alternative fuels

Jet Fuel Price

* Assess residual emissions for market-

based measures e

Electric Aircraft High

In operation in the starting year SAF Price
Start year
2030 .D o Low Moderate High




Environmental Costs

» Additional costs forairlines due to
SAF and Market Based Measures

* MBM costs are based on the ‘white’
area under the emission graph, i.e. the
part that needs to be compensated

Ticket Price and Pax Demand

* Indicative impacton ticket price
based on fixed fuel portion on
operational costs (31%) and fixed
operational margins for airlines.

* E.g. 10% additional costs (SAF+MBM)
to airlines will cause (10% * 31%)
3,1% ticket price increase.

* Impacton pax demand based on fixed
price elasticity value of 0.1.

1‘
A 4
p ' EUROCONTROL

Environmental Cost ¥ Download EU ETS ~ || Total v
2030 2040 2050
€282M €£873M €1770M
Ticket price Pax Demand Ticket price Pax Dermand Ticket price Pax Demand
+5.51% +-0.55% +22.24% +-2.22% +30.01% +-3.00%
& CORSIA

n M &
{
]

* Currently very simplified methods. Aiming for more sophisticated methods in future releases.
* Cost graphs only in network, FAB and state views, in ANSP, Airport view replaced by EMS status overview
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NM NetZero — USE CASE
( ) ‘ EUROCONTROL

Whatis the cumulative emission reduction potential of 2025 CDO improvements in Belgium?

. . Emissions ® & Download Total - Cumulative Emissions 2019 - 2050 # Download
Selection/Filter/WIF o
SAF Fleet Renewal Electric Aircraft Hydrogen Aircraft :
CO: exhaust CO: net 0.00 kt 0.00 kt 0.00 kt 0.00 kt
363.93 kt 293.84 kt 419.26% Q. Improv 0 Aircraft 0 Alrcraft £0- exhaust
) S 474,57 kt
e STATE BELGIUM Tonnie eEE C0: et
C0: (kt) 843863 kt +10.9%
* AREAFocus (soemissions within =
Belgium)

® Filte rS: /// Ejtseué(tnrpyer ¥ Download| Operational Improvements

e Arrivals, Internal C0: (kt)

e Descent

. Cumulative Emissions 2019 - 2050 #* Download

* Ops Improvements (user input!)

° . 0,

Descent:5/8/15% CO: (kt)
And toisolate qnly the ops . - & Fr e
improvements in the cumulative graph 0474 — 8438 = it
* SAF all zero percent 1036 kt CO2 savings CO: net
. . B 43B.63 kt +10.9%

* Aircraft Renewal and Revolution all by 2050

zero percent



NetZero — USE CASE

Whatis the additional Fuel cost (due to SAF) in 2040 for airlines

Selection/Filter/WIF

* AIRPORT/Ostende-Bruges

* Full Trajectory focus (so fuel burn
results considers total trajectory)

* Filters:

* Departures

* ReFuelEU applied
*  34% SAF (24% Bio, 10% Synth)

* Ops Improvements (default)
e Aircraft renewal 2040: 12,6%
* All phases 2040: 5%

* Prices: Base scenario
(moderate prices)

3’UiuL'.(=: Save online

&
N - 4
' EUROCONTROL

on my airport e.gOstende/Bruge?

Emissions # Download Total M Cumulative Emissions 2019 - 2050 * Download
Zone Filters What if
SAF Fleet Renewal Electric Aircraft Hydragen Aircraft €0: (kt)
Level Airport C0: exhaust C0: net 9.05kt  +9.1% 1247 kt +12.6% 0.00 kt 0.00 kt
i v - 0 Aircraft 0 Aircraft C0: exhaust
Airport Ostend/Bruges 99.00 kt 7303kt 4 2613% Op. Improv irer irer
202282kt
435kt $4.4%
C0: net
C0: (kt) 181756 kt  +10.%
e
- S — | KPIs EU ETS ~ || Perflight ~ 2040
Tot Additional fuel Environmental
cost ETS cost
Sl €413 €1312
Please select your area of interest to determine
the filters. Environmental impact on Ticket Impact on
CORSIA cost price Demand
Area focus Full trajectory m €1280 115.43% ¥-1.54%
In Full Trajectory selection, the graphs show the total . . . -
! ! arap Fuel b % Downloa . Airport & ANSP Environmental Management System information
fuel-uplift from an airport and corresponding total uel burn = Jowntoad N of flights @ | Total -
emissions.
Fuel (kt) Flights (K) Dstend/Bruges skeyes Tap Airparts in the Country
Disclaimer: Projections are derived from the ® Fossil
EUROCONTROUs medium and long-term forecasts —_— Hectric
Brussels Level 4+
for countries and should be only used ® s 0.00 sWh GREEN ru: 0 Level 4
indicatively. Charleroi Level &
887kt @ Hydrogen airport ATM e Liege Level 3
. carbon
Flights 0.00 kt etredited LEVELS Antwerp Level 2
523K Ostend/Bruges Level 2




NetZero — USE CASE
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' EUROCONTROL

Whatis the additional Fuel cost (due to SAF) in 2040 for airlines on my airport e.g Ostende/Bruge?

KPIs EUETS - Total - 2040

Selection/Filter/WIF

Tatal cost Additional fuel cost Fviranmental BT

Cost

EIEM €£10M
* AIRPORT/Ostende-Bruges £3M
* Full Trajectory focus (so fuel burn
results considers total trajectory) o
snviranmental Impact on Ticket price mpact on Demand
. CORSIA cost
* Filters: e ) .
15.43% -1.54%
* Departures e2m
* ReFuelEU applied
*  34% SAF (24% Bio, 10% Synth) :
KPls EUETS - Per flight ~ 2040
* Ops Improvements (default)
e Aircraft renewal 2040: 12,6% )
Total cost Additional fuel Environmental
* All phases 2040: 5% e
€5005 €2 413
See results in KPl overview
Environmental mpact on Ticket Impact on
CORSIA cost price Demand
€1280 +15.43% 4-1.54%

Total add. fuel costs 2040:

10M€

Avg add. fuel cost per flight 2040

2413€

* toggle to fully exclude the SAF part
from emission = lower ETS costs

10
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